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Lubrication of Oil-Field Machinery 


INCE the days when kerosine was the most 
important product of crude petroleum, power — pose 
has been the controlling factor in oil-field pro- 
duction. From the time the rig starts to drill until 


the pool is exhausted or 
pumping no longer ts eco- 
nomical, power is neces- 
sary to operate the atten- 
dant machinery. 

Steam power has been 
widely utilized ever since 
petroleum became an in- 
dustry, for the oil itself 
could be burned to gen- 
erate the steam required 
for all other machinery. 
In later years, steam, how- 
ever, has given way to 
some extent to the Diesel 
or gas engine; but here 
again the oil itself is the 
basic source of power. It 
is just consumed and con- 
verted to mechanical en- 
ergy in a different form 
of combustion chamber. 

In many ways oil-field 
engines are similar to 
those designed for indus- 
trial service. As far as 
theory goes, they are iden- 
tical; also they look very 
much the same. But the 
severity of the operating 
conditions and exposure 
to the elements renders 
maintenance usually more 


of a difficult procedure. 

















UILDERS of oil-producing ma- 

chinery can testify to the value of 
effective lubrication. They have ob- 
served the benefits, the degree to which 
the life of machine parts is lengthened, 
the reduction in maintenance costs. The 
results of their experience are reflected 
in the care with which they design oil- 
field machinery for lubrication. 

The layman visualizes an assembly of 
oil well drilling or pumping machinery 
according to the most obvious elements 

— the derricks. Derricks signify power 
and typify the magnitude of the petro- 
leum industry. Their function in oil 
well drilling is the supporting of the 
crown blocks over which the steel drill- 
ing cables are run so that the casing 
and drilling pipe may be raised and 
lowered in the well. Access to the bear- 
ings of the crown block sheaves is pro- 
vided by ladders, thereby facilitating 
lubrication of these important parts. 

But other machinery is quite as im- 
portant; the engines for power genera- 
tion, the chains for power transmission, 
the pumps for mud circulation and the 
draw works for drilling. We suggest 
study of the illustrations which accom- 
pany this article. They pertain especially 
to lubrication. 
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Quite naturally, these operating conditions im- 
heavy load upon lubrication and engine 
lubricants. It means that these latter must work un- 
der overload much of the time. In steam pump and 


engine service the nature 
of the steam 1s the cri- 
terion. In the Diesel or gas 
engine fluctuations in 
atmospheric temperatures, 
high dust-content in the 
air, and possible difficulty 
in engine cooling must be 
considered. 


DESIGNING FOR 
STEAM 


Steam diiven engines, 
pumps and compressors 
for oil-field service have al- 
ways embodied simplicity 
in design. Builders and 
operators alike have taken 
into consideration that 
very often the moisture 
content of the steam may 
be higher than in any other 
type of service, for the 
steam is utilized under ad- 
verse conditions most of 
the time. Quite naturally, 
exposure of the entire 
power plant is the primary 
cause. Oil-field boilers and 
engines are seldom suffi- 
ciently housed to enable 
even limited control of 
room temperatures as is 
usual practice in an indus- 
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Courtesy of Minneapolis. Moline 


Power Implement Company 

Fig. 1—Details of the M-M oil held 
engine showing end and side view 
details of the oiling system and 


method of circulation. 














trial plant. Furthermore, high steam pressures 
usually are not necessary — from 100 to 350 pounds 
gauge is a fair average. So we have conditions of 
steam cylinder lubrication which only can be met 
with a highly compounded cylinder oil. Further- 
more, this must be a rugged oil which will form a 
film capable of resisting the wearing effect of foreign 
matter. The water available for steam boilers in 
many oil-field areas is relatively hard, often con- 
taining suspended sediment. Foreign matter of this 
nature is abrasive and if carried over to the engines 
with the steam, it can cause abnormal wear of the 
cylinder walls and valve surfaces unless they are 
protected by a tough durable film of emulsifiable 
steam cylinder oil. 

Type of Engine 

The horizontal two-cylinder engine equipped 
with a slide or piston valve is usually the most de- 
pendable machine under these conditions. This type 
of steam unit is particularly applicable for furnishing 
power to the draw works and pumps through a 
sprocket or chain drive. This rugged type of engine 
can turn out power almost regardless of the oper- 
ating conditions. 

But the foresighted oil-field operator does not let 
these conditions get too severe. The engine builders 
provide for this by designing so that the crankcase 
and external parts are entirely enclosed. This permits 
of bath or splash lubrication; it also prevents un- 
warranted entry of mud, rain, dust or other non- 
lubricating foreign matter. In such an engine the 
connecting rod bearings and other external parts can 
be amply lubricated by a good 300 to 500 viscosity 
engine oil according to the atmospheric conditions. 
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Naturally, in the northern or western oil fields a 
lighter oil is advisable, especially in winter when 
the question of fluidity of the crankcase oil is im 
portant. 

Valve and cylinder lubrication in turn is accom- 
plished by hydrostatic or mechanical force feed 
lubricators with suitable leads to the steam line or 
intake manifold at the steam chest. 


Line condensation is reduced by careful insulation 
of all steam piping and exposed boiler and engine 
parts. This insulation must be properly maintained 
to be most effective. Steam chest temperatures are, 
of course, influenced by the boiler pressure. The 
higher the latter, the higher will be the temperature. 
In addition, super-heating, if applied, will increase 
the steam temperature that much higher. 

It is not difficult to maintain proper engine cylin- 
der lubrication under high steam temperatures. But 
when high temperatures are accompanied by mois- 
ture developed through line condensation or prim- 
ing, lubrication becomes more difficult. Hence the 
advisability of reducing condensation as much as 
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Courtesy of Oil Well Supply Company, United States Steel Corp. Subsidiary. 
Fig. 2—Lubricating system of tl Oilwell’ rotary which involves continuously circulating oil-bath lubrication 
of the gear and pinion teeth and the radial ball bearings. The pinion shaft rollers in their sealed enclosures 


parately lubricated 


possible. Normally a compounded steam cylinder 
oil will meet these conditions most effectively, the 
amount of compound or fixed (fatty) oil being de 
pendent upon the amount of moisture in the steam. 

For the more usual condition of comparatively 
wet steam a medium viscosity cylinder stock com- 
pounded with around six to eight per cent of fatty oil 
will function effectively. 

Condensing engines are seldom used in the oil- 
fields, so normally the operator does not worry about 
presence of cylinder oil in the exhaust. Accordingly, 
a certain excess of cylinder oil can be fed to the 
engine; unless very high temperature 
steam is used. This may be good prac 
tice to assure maximum protection of 
cylinder liners, for in the horizontal 
engine one must remember that the 
lower part of the liner is under consid 
erable pressure due to the dead weight 
of the piston. An excessive oil feed, 
however, may result in carbon depos 
its. Cylinder liner wear is not as serious 
in the vertical, twin- cylinder steam en- 
gine when applied to oil-field service. 

Steam cylinder lubrication in the 
vertical type engine will differ but lit- 
tle, otherwise, from that of a horizon- 





temperatures for this might easily decrease the 
amount of oil delivered to the cylinders, or even 
prevent flow entirely. To offset this, mechanical 
torce feed lubricators, equipped with heating coils 
in the oil reservoirs should be used. 


DIESELS AND GAS ENGINES 


The oil-field Diesel and gas engine has been 
widely adopted during recent years. The trend 
towards Diesel power accompanied the extension 
of pipe line facilities and the necessity for self- 
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tal engine. The primary purpose is to 
use an oil containing sufficient com- 
pound to lather readily with the mois- 
ture content of the steam, and of suff- 
cient viscosity to meet the prevailing 


temperature conditions. Any such oil < rn 


will be comparatively heavy in body, 
and hence may flow with difficulty in 
cold weather. Where winter-time tem- 
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peratures may not be extreme as in Me 

the Gulf Coast area or California, the | 

question of fluidity is not a problem. In — y = 

the central west or Pennsylvania fields, Courtesy of The National Supply Co. 
eve . : re , . Fig. 3—Sectional views (top and side) of the ‘‘Ideal’’ rotary drilling machine 

however, one must usually study meth- showing certain of the lubrication details. The main bearing operates in a bath of 


ods of lubricator protection to insure i 
against congealment of the oil at low 


circulation being inc 
up oil from another 
shaft bearings are pressure grease lubricated. 


luced by rotation of the table. The pinion, in turn, picks 
reservoir to supply it to the gears, The hold-down and pinion 
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types of internal combustion 
engine fuels: entrained air. 

Air in casinghead gas is 
one of the greatest sources of 
trouble in the operation of a 
gas engine, due to the detri 
mental effect on cylinder lu 
brication. Air in gas 
usually results from defective 
casingheads which permit air 
leakage in variable amounts 
into the lines due to the va 
cuum which is drawn on the 
wells. Gas engines operating 
on air-contaminated fuel are 
subject to excessive air which 
causes pre-ignition and over- 
heating. This can become so 
severe as to destroy the lubri 
cating film on the cylinder 
walls. 


such 


Effect of Contaminated 
Cooling Water 


Another frequent cause of 
difficulty in the operation of 
oil-field Diesel and gas en- 
gines is unsuitable cooling 
water. In some areas, the 








Courtesy of Emsco Derrick and Equipment Company 


Fig. 4—Top and side views of an Emsco rotary machine. 


pans which direct a stream of oil to the main bearing. 
ings are grease lubricated. 


powered pumping units. The gas engine quite natu- 
rally proved its value as a medium for utilizing the 
natural gas which not so many years ago was te- 
garded as a necessary evil. The gas engine is perhaps 
the more flexible in application because it can burn 
practically any type of natural or refinery gas. Cer- 
tain designs also can be readily converted to burn 
distillate oils or gasoline. The Diesel, on the other 
hand, functions best on a heavier distillate fuel or 
high grade crude oil. 

Either type of engine can be designed to operate 
horizontally or vertically at comparatively low speed, 
but developing high power output in proportion to 
the speed. 

The internal combustion engine in oil-field serv- 
ice may have to function at any time under adverse 
conditions depending on the geographical location. 
Needless to say, summer operation in the South or 
Southwest may involve atmospheric temperatures 
well over 100° F. with very sharp drops (of 30 to 
50 degrees) at night. In some localities the atmos- 
pheric dust content may be very high. Furthermore 
the burning of natural or casinghead gas presents 
another condition which is entirely foreign to other 


Large oil reservoirs 
enable ample oil pick-up by the pinion to serve the ring gear and oil splash 
The pinion shaft bear- 


water available may be very 
hard and have a tendency to 
deposit scale and form an in- 
sulating coating in the water 
jackets. This will result in 
insufficient cooling, and 
when it develops in an engine already subjected to 
abnormally high operating temperatures, it may 
become another cause of pre-ignition, back-firing, 
sludging, high oil temperatures, stuck rings and 
destruction of the lubricating film on the cylinder 
walls. 


Adequate cooling is most essential in the interest 
of maintenance of positive luorication. The preven- 
tion of deposits can be assisted by using treated 
water whenever possible. 


Engine Deposits 


Formation of deposits in te combustion chamber 
of the gas engine occurs in much the same manner 
as in the Diesel. There will be but little possibility, 
however, of this being aggravated by the type of gas 
used unless the gas is dirty or has a high dust con- 
tent, when the same results would occur as when 
liquid fuel is subjected to incomplete combustion, 
i.c., fouling and sticking of the valves, and possibly 
increased cylinder wear due to abrasion and stuck 
piston rings. Then an undue load is imposed upon 
the lubricating oil under conditions which, in turn, 
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Courtesy of Oil Well Supply Company, United States Steel Corp., Subsidiary 
Fig. 5—The lubricating system of the ‘Oil Well’ single-crank Geared Power. Solid black represents 
the oil bath. Lighter black (above) indicates grease lubricated bearings. 


may cause it to break down, with subsequent dam- 
age to the bearings. 


UTILIZATION OF POWER 


The oil field engine functions primarily to trans- 
mit power to the drilling rig, 1.¢., the hoist and draw 
works; to operate the slush or mud pumps; to 
operate the oil well pumps which deliver the oil to 
the surface; and later the pumping units in pipe line 
service. 

The methods of drilling are of interest. According 
to the types of tools employed drilling is done by 


percussion (cable tool) or rotary methods. Derricks 
are required for both as well as for any of the recent 
modifications or combinations of these systems. 


Cable-Tool Drilling 


Cable drilling originated in the early develop- 
ment of the oil industry where the fields involved 
hard dry strata such as shales, limestones and car- 
boniferous rock formations. It was also found to be 
well adapted to shallow well drilling, a fact which 
led to the use of the less-costly portable unit for 
drilling test holes. In cable drilling a bit or heavy, 
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LUBRICATION FITTINGS (SAME ON OPPOSITE END) 


Courtesy of The National Supply Company. 


Fig. 6—The ‘“‘Ideal’’ crown block showing details of the roller bearing assemblies 
and relative location of the means for pressure grease lubrication. 
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sharpened tool is periodically 

driven against the strata to be 

drilled, to break or crush its way 

through by impact. The cuttings fe 
or crushed materials are removed 

by means of a bailer or long tube 

which is periodically lowered into NY 

the hole. In this type of percus- SX 

sion drilling, power is transmitted 
directly from the engine to the 

band wheel, which operates the | 
walking beam. The shaft of this n | i 
wheel is mounted on sleeve bear- Hl i 
ings, with two chain sprockets | | 
and a rope sheave on one end and = 

a crank on the other. This crank WN 

drives the walking beam which 

operates the drill bit through a 

wood connecting rod known as 

the pitman. One of the above 

mentioned chain sprockets in 

turn drives the sand reel for the 

bailer, the other operating the Fig 
calf wheel which is used to handle 

the pipe or casing. The rope 

sheave drives the bull wheel which is used to raise 
or lower the drill bit. Babbitt is widely used as 
the bearing metal for the shafting of the above 
mentioned parts. 

Since the speed of the bull wheel controls the 
speed at which the tools are let into the hole, a 
band brake is used to regulate the speed of the 
wheel. This brake is usually a steel band with pro- 
vision for water-cooling to prevent overheating dur- 
ing rapid running of the heavy tools in the hole. 
This spray of water imposes another requirement 
on the lubricants used on certain of the adjacent 
bearings, in that they must resist any washing action 
due to contact with water. 


Rotary Drilling 

Rotary drilling is preferred when dealing with 
soft, damp or relatively wet rock formations, which 
cave in readily, or in localities where ample waterand 
fuel are available; it has now practically superseded 
the cable tool method. Rotary drilling is carried out 
by rotation of the bit which is attached to the drill 
pipe. This latter is heavier than ordinary well casing, 
resistant to twisting, and capable of withstanding 
high pressures and impact loading. No bailing mech- 
anism is necessary in this type of drilling. 

Rotary drilling is usually carried out in the pres- 
ence of watery mud or slush. This latter serves not 
only to facilitate the cooling of the auger-like edge 
of the bit during drilling, but also it washes out 
the cut materials and holds back the water or hydro- 
carbons in the formations being penetrated. To 
bring this about the mud is pumped down the hol- 
low drill pipe; through i se in the end of 
the bit and back to the surface through the space 


7—A crown block cable sheave showing manner 
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Courtesy of Hyatt Bearings Division—General Motors Corporatior 


of installing 
Hyatt roller bearings. 


outside between the pipe and wall of the hole. 


The Draw Works in Rotary Drilling 

The hoist or winch mechanism which is used in 
rotary drilling is termed the draw works. Normally 
it involves a sprocket and chain connection from the 
main engine to the line or drive shaft. On this shaft 
are three chain sprockets, one connected to the en- 
gine, as stated, one to the rotary table and the third 
to the jack shaft. Chain drives serve as the con- 
nections in all cases. 

The hoisting drum or spooling reel is equipped 
with a clutch and high and low speed sprockets 
driven from the jack shaft. This drum handles the 
steel wire cables essential to drilling operations 
between the crown and travelling blocks, and at this 
point carries the entire weight of the tool string 
and casing materials. 

In modern drilling, loads may be severe, units 
being designed today to hardle safely upward of 
350 tons working load. These loads will react upon 
shaft bearings and chain conrections. For this reason 
roller bearings are now widely used on modern oil 
field drilling equipment. They can be lubricated by 
either oil or grease according to the housing and 
manner of sealing. A 300 to 500 second viscosity 
mineral oil functions satisfactorily in an oil-tight 
housing. Whenever there is possibility of leakage, 
however, the bearings can be equipped with pressure 
gun fittings and lubricated with a high quality pres- 
sure-resisting grease. 


How the Rotary Method Operates 


The rotary drilling machine is operated through 
a power take-off chain from the draw works. The 
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principle involved in turning the drill pipe is much 
the same as that employed in the rear axle and differ- 
ential assembly in automotive service. This is accom- 
plished by a bevel pinion and ring gear drive, lo- 
cated on a sturdy foundation at the level of the 
derrick floor. 

The weight or thrust of the rotary table is usually 
carried on ball or roller bearings lubricated from 
an oil reservoir around the lower race; similar bear- 
ings may also be used to carry the pinion shaft. 


Gears Function Best when Housed 
Lubrication of gears and pinions and their re- 
spective bearings depends upon the installation and 
type of housing. Where gears are exposed and sub- 
jected perhaps to water and dust, a comparatively 
heavy gear lubricant of from 1000 to 2000 seconds 
Saybolt viscosity at 210 degrees Fahr., should be 
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Courtesy of W. K. M. Company, Inc. 


Fig. 8—-The W-K-M. lubricated gate valve. By use of a specially 

repared, heavy duty grease the working parts are well protected 
gainst corrosion, and friction is reduced to a minimum. With each 
pening or closing the gate is drawn into the upper or lower cavity 
vhere it is surrounded by lubricant. This latter can be renewed 
hrough the plug in the bottom, 





applied periodically to the tooth surfaces. 

Some designers prefer to house the table bearings, 
gears and pinions in a unit casing, the bottom of the 
table forming the oil reservoir. Under such condi- 
tions the one lubricant can be used for all elements, 
being circulated by the gear teeth or pump. The 
choice of lubricant must be contingent upon the 
tightness of the housing; usually a heavy automotive 
gear lubricant will function satisfactorily, although 
some will prefer a heavy motor oil of around the 
S.A.E. 60 range. 

Blocks and Swivels 

Other equipment incident to rotary drilling in- 
clude the crown block, travelling block and swivel. 
All must be properly lubricated in order to assure 
of dependable operation. 

The crown block is anchored securely at the top 
of the derrick. With its companion travelling block, 
it carries the steel cable attached to the hoisting 
drum on the draw works. Each block carries a num- 
ber of sheaves over which this cable is passed in 
conventional pulley-block arrangement to give the 
necessary lifting power. As a result the crown block 
carries the entire weight of the tool string. 

As crown and travelling blocks should be com- 
pletely interchangeable they are mounted on bear- 
ings of similar type. Either bronze-bushed sleeve 
type bearings or roller bearings can be employed. 
Grease lubrication at regular intervals by pressure 
gun is preferable using a pressure-resisting-grease 
containing an oil of comparatively high viscosity. 
The Swivel 

The swivel, which enables free rotation of the 
drill pipe, is located below the travelling block, 
being suspended from the casing hook by a bail or 
hoop. On the under side is attached the drill pipe 
which rotates when operated. The entire weight of 
the tool string is therefore carried in turn by the 
swivel thrust bearings; so obviously the latter must 
be most carefully lubricated to prevent undue wear. 
The prevailing loads will increase in proportion to 
the depth of the well. 

It is through the swivel that the slush fluid is ad- 
mitted to flush cuttings from the hole and enable 
free rotation of the drill. Suitable piping and con- 
nections are installed to admit this fluid at the top 
and to direct it downward through the drill pipe. 

The loads which prevail require a ball or roller 
type of swivel thrust, equipped with an oil reservoir 
of from ten to twenty gallons capacity. According to 
the size of the swivel, oil is circulated by the rota- 
tion of the bearing elements or by means of a pump. 
To meet the prevailing loads considerable body or 
viscosity is essential, the range normally being from 
160 to 200 seconds Saybolt Universal at 210 degrees 
Fahr.; oils within the lighter range are suitable to 
smaller units. Highly refined automotive grade lu- 
bricants are best adapted to swivel thrust lubrication. 
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CHAINS AND SPROCKETS Silent chains are well adapted to the variety of 
intricate power transmission work involved in the 
oil fields. Where properly lubricated they will also 
develop but little wear. Usually they are provided 
with suitable housings and means for automatic cir- 
culation of lubricant, as a result cleanliness is main- 
tained. 


Chain drives and sprockets serve as the power 
take-off from the oil-field steam engine. Where the 
gas or Diesel engine is used, however, a gear case 
or transmission is an added necessity, connected to 
the draw works through a Vee-belt or chain drive. 
Drive chains of the roller type were used in the 
early development of cable tool drilling. When 


rotary drilling came in, chain design was given re- Lubrication Requirements 


newed attention. Improved types of roller mechan- Effective lubrication of any oil-field driving chain 
isms resulted, heat treated alloy steels of high break- installation requires that the operating conditions 
ing strength were used, and later the silent type of — be carefully considered. These include the load, 
chain became applicable. speed, clearances and the extent to which bending 


Throughout this development and application of — or articulation may occur. Each will have a direct 
chain designs to oil field equipment the builders bearing upon the ultimate performance which can 
had to consider load conditions. As strength and be expected from the lubricant. Wherever chains 
durability have increased so has the demand for can be housed in oil-tight casings, the problem be- 
more positive lubrication. The rugged nature of the comes materially simplified, for contamination of 
roller chain, particularly where built with specially — lubricant is preventec and lighter bodied products 
designed pins and bushings, proved it to be espe- can be used. 
cially adapted to 
such conditions. By 
improving surface 
finishes the builders 


Load is a serious factor wherever a chain may be 
subjected to sudden starting or stopping. This 
causes severe shock on the chain parts. A lubricant 
of sufficient body (within the limits of its ability 
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Courtesy of Emsco Derrick & Equipment Company. 


Fig. 9—Details of the Emsco type G & F rotary swivel ame kN 
(left) ; a crown block (center) ; and a traveling block . —|@ @ | 
(right) ; for deep well drilling, showing in particular the 9-5 i ce Wa 
provisions for pressure grease lubrication and the con- - { 
structional features. 
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S Under exposed conditions, however, it will be neces- 
sary to go considerably higher in the viscosity range. 

h \ Under some conditions the automotive type of 

N | \ straight mineral gear lubricant will perform satis- 
| PRESSURE GREASE factorily. Under others, involving perhaps higher 

oe temperatures with normal clearances or heavy 
\ duty link mechanisms, it may be advisable to go 
> / y\ \ \ as high as 1000 seconds Saybolt Universal at 210 


( \ 
\\w71, Fahr. 
CAST = a a ”\ A\Y = 
STEEL S| TT) AS » \ 
+ hs oer . _ \ 


BABI SPW | Relubrication and Cleaning 
GREASE | ~~ i \ 
RETAINER t—+—_+4 <> 


ite 






4 The operating conditions will influence the fre- 
Sy & quency at which oil-field driving chains should be 
N cleaned and relubricated. Under conditions where 
contamination by dust and dirt may not be extreme 
i | it will perhaps only be necessary to renew lubricant 
\ 


4 


on exposed chains at weekly to semi-monthly inter- 

vals. Perhaps every three months it may be advisable 

. a 2 O) to wash the chain surfaces and link mechanisms as 

. thoroughly as possible with kerosine. Chain manu- 

J i \ —— facturers recommend entire removal of the chain 

= from the assembly and complete immersion in a 

( f I Iron Works Compan bath of kerosine. This is especially advisable with 

Rig Ghusinietiodale tenses Ok acd née NS —_ silent chains by reason of their intricate link mech- 
' ey : anism. 


The heavy duty exposed roller type of chain re- 
me quires careful attention wherever it may be exposed 
ture of this film or to its being squeezed out to to the weather and the possibility of contact with 
excess considerable dust and dirt, as in the southwest under 
Bending or articulation imposes wear not only dust storm conditions. The cost of chain replace- 
on the actual points of contact between the teeth and = ment may become a serious item if lubrication is 
chain but also on the link pin bearings. Correct neglected. Chains of this type, therefore, should be 
chain design eliminates this tendency 
by confining the necessary rubbing 
and rolling to the joints themselves. 
It is, however, almost impossible to 
eliminate external wear. Here again, 
effective lubrication.becomes a factor. 
Penetration is, of course, influenced by 
the amount of clearance existing be- 
tween the component parts of the 
chain. If these clearances are low the 
lubricant should be of lighter body. 
This latter will also be an adjunct in 
cold starting. 





Straight Mineral Oils are Best 


To mect these conditions most ef- 
fectively in average oil-field operation, 
it has been found best to use straight 
nineral lubricants. Where gear and 
hain assemblies are properly housed, 
he minimum viscosity range should 
1ormally be around 500 seconds Say- 








Courtesy of Beaumont Iron Works Company. 


olt Universal at 100° Fahr. Accord- Fig. 11—Chain assembly of 4 Dreadnaught No. 12 draw-works. Positive force- 
ng to temperature conditions this feed spray lubrication is provided for all chains and clutches. The engine chain and 
© rotary drive chain in turn are lubricated by gravity drip from a tank on the 
lay range up to perhaps 900 seconds. head board. 
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been widely adopted, there- 
fore, for ¢ leaning rotary mud. 


Pump Design 


The reciprocating duplex 
piston or poppet valve type 
pump is best suited to the 
handling of the average mud 
or slush employed in rotary 
drilling. High pressures are 
usually necessary, ranging 
from 750 to 1200 pounds 
per square inch, although the 
modern heavy duty slush 
pump will be capable of func 
tioning up to 2500 pounds 
safe working load. The drive 
will depend upon the design, 
and type of power take-off 
Common practice is to use 
direct connected steam pumps 
although many chain and 
sprocket drives are used on 








Courtesy of Link-Belt Company 


Fig. 12—Showing a set of Link-Belt 3-bar Hyper chains on an oil-field draw-works steam rigs to drive the gear 
reduction or power pumps. 

given very careful consideration for any chain failure The driving gear or power end of an oil-field 

in connection with the draw works would cause work pump must be protected. Accordingly, these mech 

stoppage. anisms are housed against entry of slush, mud o1 


other foreign matter in a suitable base casting 


PUMPING ESSENTIAL TO covered with a sheet metal hood. By gasketing the 
WET DRILLING joints, and adding the further provision of a mud 
As rotary drilling is wet 
drilling, constant circulation 
of a watery-mud or slush 
must be maintained. Heavy 
duty pumps are therefore re- 
quired. The primary function 
of rotary mud is to serve as 
the carrying medium to re- 
move the cuttings and sand 
which are developed during 
drilling and which would 
otherwise clog the drill. 
Rotary mud is preferred to 
water due to the increased 
body and greater ease with 
which cuttings are held in 
suspension. Later, however, 
this very property may hinder 
proper separation and re- 
claiming of the mud for re- 
usage. It is of further advan- 
tage to remove sand, shale 
and rock particles in order to 
protect the working elements 
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of the pumping system. An 
excess of abrasive matter 
would wear the pump liners Courtesy of Emsco Derrick & Equipment Company 
and affect the valve motions. Fig. 13—An Emsco G-42 jack shaft and line shaft assembly on a drilling power rig. Floo 


: lubrication is an important feature of this arrangement, likewise oil-tight and dust-proot 
The shaking screen has compartments. 
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Positive flood lubrication 
provided by oil 
distributing pump 


Breather cap 





Bayonet type oil gauge Sturdy marine type 


connecting rods 


stop head next to the fluid end stuffing box to divert 
any leakage of mud or slush fluid past the stutting 
box into the sump below, contamination of lubri- 
cants is effectively prevented. An oil stop head also 
prevents loss of lubricant along the piston rod. 


Cleaning Rotary Mud or Slush 


It is advantageous to re-use slush on many opera- 
tions where water conditions may require economy 
or where it may be necessary to add special clays 
due to deficiencies in the natural muds. To do this, 
screening of the mud is necessary by means of a 


vibrating screen. This is a self-contained unit con- 





ATION 


Head-and-follower 
type piston 


Four-wing type valves 





Removable liners inter- Liner held in place by 
changeable over range of three jack bolts 
sizes 
Ci sy of Worthingtor Pumy & Machine ry ( orp. 
plex pow P f l-field service. 


sisting of a screen deck carried in a suitable box. 
Vibration is brought about by a rotating shaft, an 
arrangement of out-of-balance pulleys and a spring 
assemb sly. The screen is normally set in an inclined 
position to allow the mud or slush to flow over the 
screen deck, which removes sand, shale and rock 
particles, discharging same into a reject pit, the 
fluid meanwhile passing through the screen for de- 
livery back to the slush pump. Such a screen serves 
an adc ne purpose in that it frees the slush fluid 
from gas, thereby aiding the pumps to maintain 
their soak 

Lubrication of a vibrating screen is largely con- 
fined to the rotary shaft which turns over about 1800 
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Fig. 15—An Emsco slush pump. Note particularly the design which provides for 


flood lubrication 
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and the satety 


mud baffle. 
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Oil-stop head keeps oi! in, Liners, rods and_ pistons Mud-stop head prevents fluid 
keeps mud and water out may be changed without leaking from. stuffing boxes 

ot power end opening crankcase getting into crankcase. 
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Oil Level 














Fig. 3 A Gardner-Denver slush pump showing the means provided to prevent 


of muc 1 into the lubricating system. 


r.p.m. This shaft is normally mounted in sealed anti ounces only is necessary for the conventional size 
friction bearings provided with means for pressure of bearing used on the screen shown in Figure 17. 
grease lubrication. A slight excess of grease is better than not enough 


These bearings are pre-lubricated before leaving even though the bearing may overheat slightly until 
the factory. Later in service re-lubrication about once _ the excess is discharged. The design of these bear 
a month is advisable. Care should be exercised to ings insures freedom from contaminating foreign 
see that they are not over-lubricated; about two matter if the grease is kept free from grit or dirt 


CONCLUSION 


This review of the machin 
ery essential to oil-field pro- 
duction of crude petroleum is 
presented to emphasize how 
Important it 1s to maintain 
effective lubrication in the in 
dustry which produces lubri 
cants. With petroleum as 
with any other war material 
there is a definite so-called 
production line. From the 
commencement of drilling 
until the finished petroleum 
procucts are run from the re 
finery to the various means of 
transportation, the sequenc« 
of operations must not be in 
terrupted. Huge volumes of 
material are involved, paral 
leled only by the iron, stec 
and coal industries. 

It is with pride that we, ii 
the petroleum industry, re 
view our efforts to keep th« 
mechanical details of ou: 




















Courtesy of Link-Belt Company. ; 
Fig. 17—A Link-Belt shaker screen for cleaning rotary mud or slush. own house in order. 
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TEXACO LUBRICANTS 
IN THE OIL FIELDS 


STEAM ENGINES 


CYLINDER LUBRICATION—100 to 150 1b. Steam. . . . . Texaco Pinnacle Cylinder Oil 
150 to 250 lb. Steam . Be a es es . . Texaco Leader Valve Oil 
250 to 350 lb. Steam . ee . . . . . Texaco 650 T Cylinder Oil 
Superheated Steam ...... . . os. « « . « Texaco 650 T Cylinder Oil 





Texaco Regal Oil B or C, or 
Texaco Aleph or Altair Oils 


Texaco Ursa Oil, or 
Texaco Motor Oil SAE 40 


ENGINE BEARINGS—FEnclosed Systems . 


Anti-friction Type . 


Plain Bearings, Hand or Sight-feed Oiled . . . . . . Texaco Aleph or Altair Oils | 
DIESEL AND OTHER OIL ENGINES | 
SLOW SPEED—Cylinders. . ... . . . Texaco Ursa or Ursa Oil X** i 

Bearings \ Texaco Algol or Ursa Oils, or 
/ Texaco Regal Oil C or E 
HIGH SPEED .. . i «ss + 2 © 6 «+ tess » «, TeoeotUmeGr. ] 
For specific recommendations refer ‘Texaco Diesel Lubrication Guide’) i 
GAS ENGINES | 
SLOW SPEED--Cylinders . o * © 8 6 «© ©  @ 0 «  KOMCOUNECOF Urmerl Cis 
Bearings oo ee ee § Texaco Ursa or Ursa P Oils, or 
/ Texaco Regal Oil C or E 
HIGH SPEED . Texaco Ursa Oil X** 


For specific recommendations refer LUBRICATION. October, 1941) 


ELECTRIC MOTORS 


RING OILED BEARINGS . . . . . . . , ) Texaco Cetus or Alcaid Oils, or 
( Texaco Canopus Oil C or D 
BALL OR ROLLER BEARINGS—Above 2” Dia. . _, , § Texaco Marfak No. 1, or 
/ Texaco Starfak Grease M or H 
Below 2” Dia. . Texaco Starfak Grease L or M 


SLUSH OR MUD PUMPS 
STEAM CYLINDERS . . oe «2 + « « + « » . Use same lubricant as on steam engines 





CRANKCASE 
SLEEVE TYPE BEARINGS AND FLOOD LUBRICATED GEARS 
Normal Temperatures. Rae CN hat tet ere . . Texaco Thuban 90 
Cold Weather Service . oe ee ew ew wy), § Texaco Thuban 80, or 
/ Texaco Motor Oil SAE 20 
ROLLER BEARINGS. ........ . . .. .. .. . Texaco Marfak or Starfak Grease M or H 
EXTREME PRESSURE SERVICE 
Normal Temperatures oo. eS Texaco Hypoid Thuban 140, or 
/ Texaco 650 T Cylinder Oil 
Cold Weather Service . . . .... . ... . .. , § Texaco Hypoid Thuban 90, or 
/ Texaco Meropa Lubricant 3 
WORM DRIVES . oe ew ee ew ee ee e @ § Texaco Thuban 140, or 
/ Texaco 650 T Cylinder Oil 
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PETROLEUM...WAR WORKER 


yy ITHEVERY weapon of modern warfare socom- 
LY ' pletely dependent upon it, either as fuel or 
lubricant or both, petroleum is as vital as food to 
the winning of the war. The more mobile our 
weapons, the sooner will the United Nations 
achieve victory. 

And from American oil fields are coming the 
vast quantities of vital oil for the many thousands 
of planes, ships, tanks rolling off America’s pro- 
duction lines. 

The Texas Company alone produces far more 
oil than all of Europe...oil for 100-octane avia- 


THE TEXAS COMPANY ° 


133 Carnegie Way 

20 Providence Street 

14 Lafayette Square 

. Main Street & Broadway 
. 332 So. Michigan Avenue 
. 2310 So, Lamar Street 

. 910 16th Street 


ATLANTA, GA. . 
BOSTON, MASS. 
BUFFALO, N. Y. 
BUTTE, MONT. . 
CHICAGO, ILL. 
DALLAS, TEX. 

DENVER, COLO. 


SEATTLE, WASH. . 


TEXACO PRODUCTS ° 


tion gasoline...oil for Toluene, vital in making 
the explosive TNT... oil for Butadiene, the basis 
of synthetic rubber. This production is possible 
thanks to the resources built up during the peace- 
time manufacture of high quality fuels and lubri- 
cants. 

A Texaco Engineer will gladly cooperate in the 
selection of the most suitable products for your 
equipment. Just phone the nearest of more than 
2300 Texaco distributing points in the 48 States, 
or write The Texas Company, 135 East 42nd Street, 
New York 17, N. Y. 


DISTRICT OFFICES 


HOUSTON, TEX. . . . 720 San Jacinto Street 
INDIANAPOLIS, IND. 3521 E. Michigan Street 
LOS ANGELES, CAL. . 929 South Broadway 
MINNEAPOLIS, MINN.706 Second Ave., South 
NEW ORLEANS, LA. 919 St. Charles Street 
NEW YORK, N. Y.. . . 205 East 42nd Street 
NORFOLK, VA. Olney Rd. & Granby St. 


. . 3rd & Pike Streets 


Texaco Products also distributed by McColl-Frontenac Oil Company, Ltd. MONTREAL, CANADA 




















